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DETAILED ACTION 
Claim Objections 

1. Claim 14 is objected to because of the following informalities: The unit, angstroms, for 
the thickness of the high vapor pressure liquid should be A, not A. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1, 14, and 18-20 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 : High vapor pressure is a relative term. How high is the high pressure (i.e. what 
is the lower limit in order to be considered high pressure)? All gases can be reactive - what 
constitutes a reactive gas in regards to the Applicants' invention? Furthermore, what is the 
intended definition of cryogenic cleaning? Is it cleaning with solid pellets or merely cleaning at 
very low temperatures (e.g. below -50°C) [see Webster for the definition]? For the purpose of 
examination, the Examiner has provided rejections that read on both of the possible definitions 
of cryogenic cleaning. 

Claim 14: High vapor pressure is a relative term. How high is the high pressure (i.e. what 
is the lower limit in order to be considered high pressure)? 

Claim 18: Low pressure is a relative term. How low is the low pressure? What is the 
upper limit in order to be considered low pressure? 
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Claim 19: "Clean dry air" - what constitutes clean air? Is it filtered first or is it 
atmospheric air? 

Claim 20: What is implied by the phrase "free radical initiator?" In general, plasma is 
not usually regarded as a free radical initiator, but is used as the reactive specie. For the purpose 
of examination, the Examiner is taking the phrase "free radical initiator" to mean plasma. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-2, 4-7, 12-13 and 15-16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Rose et al. (U.S. Patent 5,931,721, hereafter Rose '721). 

Claims 1-2: A process for the removal of contaminants from a surface of a substrate 
requiring precision cleaning, comprising the steps of: (a) applying at least one fluid to the 
substrate surface, the fluid selected from the group consisting of a high vapor pressure liquid, a 
reactive gas, and vapor of a reactive liquid; and (b) cryogenically cleaning the surface of the 
substrate while (a) and (b) are carried out simultaneously [col. 3, lines 29-33; col. 10, lines 18- 
58]. 

Claims 4-5, 12-13, and 15: Rose '721 teaches that the high vapor pressure fluid can be 
methanol, which inherently has a vapor pressure greater than about 5 kPa at 25°C, a freezing 
point below about -50°C, a dipole moment greater than 1.5 D, and is considered to be a drying 
agent [col. 2, lines 62-67; col. 3, lines 1-2]. 
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Claims 6-7: Rose '721 teaches that at least on fluid is a reactive gas or vapor such as 
ozone [col. 14, lines 26-33]. 

Claim 16: The process of claim 1 wherein the substrate surface is a semiconductor, metal 
or dielectric film [col. 1, lines 1-7], 

6. Claims 1, 3, 6-7, 16, and 18-21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Starov et al. (U.S. Patent 6,333,268, hereafter Starov c 268). 

Claims 1, 3, and 16: A process for the removal of contaminants from a surface of a 
substrate [i.e. semiconductors] requiring precision cleaning, comprising the steps of: (a) applying 
at least one fluid to the substrate surface, the fluid selected from the group consisting of a high 
vapor pressure liquid, a reactive gas, and vapor of a reactive liquid; and (b) cryogenically 
cleaning [the dens fluid treatment is taken to mean cryogenically clean because it is done at a 
temperature lower than -50°C] the surface of the substrate while (a) and (b) are carried out 
sequentially [col. 3, lines 11-15]. 

Claims 6-7: Starov '268 teaches using a mixture of NF 3 and 0 2 [col. 7, lines 24-25]. 

Claim 18: Starov '268 teaches that the reactive gas is introduced into the process at a 
temperature of about 30°C [col. 7, lines 32-33]. 

Claim 19: Starov '268 teaches purging the chamber with nitrogen [col. 27, lines 10-13]. 

Claims 20-21: Starov '268 teaches that the reactive gas is applied in the presence of a free 
radical initiator, plasma [col. 7, lines 10-25]. It is noted that strictly speaking plasma is not 
usually regarded as a free radical initiator, but is used as the reactive specie. 
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Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

9. Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rose '721 
as applied to claim 1 above, and further in view of Kuyel (U.S. PGPub 2003/0010356, hereafter 
Kuyel '356). 

Claims 10-11: Rose '721 teaches the limitations of claim 1 above. It does not explicitly 
teach the size of the contaminants. However, Kuyel '356 teaches that it is conventional to clean 
a substrate [i.e. workpiece] to remove particulates and residues down to 0.05 micrometers. It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
clean a substrate with particles less than 0.76 and 0.13 micrometers if it is conventional to 
remove all residues greater than 0.05 micrometers. 
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10. Claims 1, 3, 6-9, 14, and 16-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Starov et al. (U.S. Patent 6,333,268, hereafter Starov '268), and in view of Rose '721. 

Claims 1, 3, and 16: Starov '268 teaches a method of removing residues [i.e. 
contaminants] by applying a reactive gas to the surface of the substrate [i.e. semiconductors, col. 
1, lines 11-15] followed by a dense fluid treatment [i.e. sequentially]. It does not explicitly 
disclose that the dense fluid treatment is a cryogenic method. However, Rose '721 teaches that a 
densified fluid containing solid carbon dioxide can be used to clean substrates [col. 3, lines 29- 
37; col. 10, lines 18-58]. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the densified fluid of '721 as the densified fluid of '268 with 
a reasonable expectation of success because '721 teaches that solid particles of carbon dioxide 
with in a fluid remove photoresist layers from substrates [col. 3, lines 35-37]. The combination 
of Starov '268 and Rose '721 teaches more than one method of cleaning a substrate. The first 
method teaches the method of Starov' 268 [i.e. applying a reactive gas followed by a dense fluid 
treatment] followed by a cryogenic cleaning method, which provides proper motivation because 
Rose'721 teaches that a densified fluid can be used to remove photoresist. The second method 
teaches substituting the cryogenic cleaning method in for the dense fluid treatment step as was 
discussed in detail above. 

Claims 6-7: Starov '268 and Rose '721 teach the limitations of claim 1 above. '268 
teaches using a mixture of NF 3 and 0 2 [col. 7, lines 24-25]. 

Claim 8-9: Starov '268 and Rose '721 teach the limitations of claim 1 above. They do 
not explicitly teach contacting the surface for either up to 10 minutes or less than 2 minutes prior 
to the cryogenic cleaning. It would have been obvious to one having ordinary skill in the art at 
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the time the invention was made to contact the surface for either up to 10 minutes or less than 2 
minutes prior to the cryogenic cleaning because Starov '268 teaches that the time required to 
remove contaminants from a substrate is a result effective variable [col. 26, lines 61-67; col. 27, 
lines 1-10], since it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or workable ranges involves only routine skill in the art. 
In reAller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

Claim 14: Starov '268 and Rose '721 teach the limitations of claim 1 above. As 
discussed in claim 1, Starov '268 teaches a plasma treatment followed by a densified fluid 
treatment to remove photoresist layers from substrates along with Rose '721 teaching cryogenic 
cleaning in order to remove photoresist layers from substrates. It would have been obvious to a 
person of ordinary skill in the art to use the cryogenic cleaning method of Rose '721 in 
conjunction with the method of Starov '268 in an attempt to provide an improved cleaning 
method for removing photoresist layers from substrates, as a person with ordinary skill has good 
reason to pursue the known options within his or her technical grasp. In turn, because the 
method of cleaning as claimed has the properties predicted by the prior art, it would have been 
obvious to clean with the method of Starov '268 followed by the cryogenic cleaning of Rose 
'721. They do not explicitly teach contacting the surface for either up to 10 minutes or less than 
2 minutes prior to the cryogenic cleaning or that the layer of solution is at least 5 angstroms 
thick. It would have been obvious to one having ordinary skill in the art at the time the invention 
was made to contact the surface for either up to 10 minutes or less than 2 minutes prior to the 
cryogenic cleaning or to have a layer of solution at least 5 angstroms thick, since it has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering the 
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optimum or workable ranges involves only routine skill in the art. In re Aller, 220 F.2d 454, 
456, 105 USPQ 233, 235 (CCPA 1955). 

Claims 17: Starov '268 and Rose '721 teach the limitations of claim 1 above. Starov 
'268 teaches that at least one fluid is a reactive, as described above in claim 1, is in contact with 
a surface of a substrate for a predetermined time [see explanation in claims 8-9 above], and 
removing the gaseous byproduct [via a purge stream; col. 27, lines 10-13] prior to the dense fluid 
treatment step [i.e. cryogenic cleaning; see discussion of claim 1 above]. 

Claim 18: Starov '268 and Rose '721 teach the limitations of claim 17 above. Starov 
'268 teaches that the reactive gas is introduced into the process at a temperature of about 30°C 
[col. 7, lines 32-33]. 

Claim 19: Starov '268 and Rose '721 teach the limitations of claim 18 above. Starov 
'268 teaches purging the chamber with nitrogen [col. 27, lines 10-13]. 

Claims 20-21: Starov '268 and Rose '721 teach the limitations of claim 17 above. Starov 
'268 teaches that the reactive gas is applied in the presence of a free radical initiator, plasma [col. 
7, lines 10-25]. 

1 1 . Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Starov '268 
and Rose '721 as applied to claim 1 above, and further in view of Kuyel (U.S. PGPub 
2003/0010356, hereafter Kuyel '356). 

Claims 10-11: Starov '268 and Rose '721 teach the limitations of claim 1 above. They 
do not explicitly teach the size of the contaminants. However, Kuyel '356 teaches that it is 
conventional to clean a substrate [i.e. workpiece] to remove particulates and residues down to 
0.05 micrometers. It would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to clean a substrate with particles less than 0.76 and 0.13 micrometers if it is 
conventional to remove all residues greater than 0.05 micrometers. 

Double Patenting 

12. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection 
is appropriate where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re 
Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re LongU 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re 
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may 
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities undertaken within the 
scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 
3.73(b). 

13. Claims 1-3, 6-9, 11, and 16-21 are rejected on the ground of nonstatutory obviousness- 
type double patenting as being unpatentable over claims 1-5, 7-8, 11, 13-14, and 21-22 of U.S. 
Patent No. 6,949,145. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because, for example, claim 1 of the conflicting patent substantially 
recites the manipulative steps by claims 1 and 6-7 of the instant application. Similarly, claim 2 
of the conflicting patent substantially recites the manipulative steps by claim 2 of the instant 
application. Similarly, claims 3-4 of the conflicting patent substantially recites the manipulative 
steps by claim 3 of the instant application. Similarly, claim 16 of the conflicting patent 
substantially recites the manipulative steps by claim 5 of the instant application. Similarly, claim 
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7 of the conflicting patent substantially recites the manipulative steps by claim 1 1 of the instant 
application. Similarly, claim 8 of the conflicting patent substantially recites the manipulative 
steps by claims 8-9 of the instant application. Similarly, claim 1 1 of the conflicting patent 
substantially recites the manipulative steps by claim 18 of the instant application. Similarly, 
claim 13 of the conflicting patent substantially recites the manipulative steps by claim 20 of the 
instant application. Similarly, claim 14 of the conflicting patent substantially recites the 
manipulative steps by claim 21 of the instant application. Similarly, claim 21 of the conflicting 
patent substantially recites the manipulative steps by claim 1 of the instant application. 
Similarly, claim 22 of the conflicting patent substantially recites the manipulative steps by claims 
17 and 19 of the instant application. 

14. Claims 1-5, 8-9, and 12-15 are rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1,3-11, and 13 of U.S. Patent No. 6,852,173. 
Although the conflicting claims are not identical, they are not patentably distinct from each other 
because, for example, claim 1 of the conflicting patent substantially recites the manipulative 
steps by claim 1 of the instant application. Similarly, claim 3 of the conflicting patent 
substantially recites the manipulative steps by claim 2 of the instant application. Similarly, 
claims 4-5 of the conflicting patent substantially recites the manipulative steps by claim 3 of the 
instant application. Similarly, claim 6-7 of the conflicting patent substantially recites the 
manipulative steps by claim 12 of the instant application. Similarly, claim 8 of the conflicting 
patent substantially recites the manipulative steps by claim 13 of the instant application. 
Similarly, claim 9 of the conflicting patent substantially recites the manipulative steps by claims 
4-5 of the instant application. Similarly, claim 10 of the conflicting patent substantially recites 
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the manipulative steps by claim 14 of the instant application. Similarly, claim 1 1 of the 
conflicting patent substantially recites the manipulative steps by claims 8-9 of the instant 
application. Similarly, claim 13 of the conflicting patent substantially recites the manipulative 
steps by claim 1 5 of the instant application. 

Conclusion 

15. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Yates (U.S. Patent 6,350,322), Webster's New World Dictionary, Felder et al. 
(Elementary Principles of Chemical Processes), and Snow et al. (Chemical Detection with a 
Single- Walled Carbon Nanotube Capacitor). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nicole Blan whose telephone number is 571-270-1838. The 
examiner can normally be reached on Monday - Thursday 8-5 and alternating Fridays 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





